Fattening performances for three age groups (G1=12-24, G2=25-36 and G3=37-48 months) were compared under the same feeding management to recommend the best possible age of culling of Horro Friesian crossbred bulls to boost the benefits of dairy farmers. The study was conducted for a finishing period of 90 days using the recommended level of concentrate supplementation of 3.5 kg/head/day for finishing Horro-Friesian crossbred bulls. The bulls were fed on Rhodes grass hay under zero grazing system in individual feeding pen. Economic analysis was also made considering the current prices of concentrate ingredients and estimated prices of the bulls. Though the total weight gain (85.95.91 kg) and average daily weight gain (999.40.07 g) were higher for the older age groups than the medium (78.35.91 kg and 921.10.07 g) and younger (81.25.91 kg and 954.70.07 g) groups respectively, the differences were not significant (p>0.05). The economic analysis also showed non significant differences between the three age groups. Therefore, it is apparent from the study that finishing of the crossbred bulls at early age is advantageous before incurring extra cost in keeping undesirable bulls in the herd. It is also suggested that these excess dairy bulls should be finished before disposal to boost the benefit of dairy farmers from dairy enterprise.
INTRODUCTION
With estimated cattle population of 52 million (World Watch Institute, 2013) of which more than 38% is contributed by Oromia, Ethiopia ranks first in Africa and 10 th in the world. Owing to the different technical, socioeconomic and policy constraints, the contribution of the sector is very low even when compared to most of the sub saharan African countries. One of the main technical constraints diagnosed in the early 1960's was low genetic potential of the indigenous animal genetic resources. Hence, dairy cattle genetic improvement program was initiated to enhance milk production in the country. This involved the introduction of exotic dairy cattle breeds and crossbreeding with indigenous zebu cattle to improve genetic potential of the indigenous breeds, and subsequently to enhance the development of dairy sector in Ethiopia. Since then, various efforts have been made to improve the dairy sector through artificial insemination or shared crossbred bull service or by distributing crossbred F1 heifers particularly to the smallholder dairy farmers in urban and peri-urban areas and to those rural farmers located in close proximity to urban areas. Among the beneficiaries of the crossbreeding programme, the smallholder dairy farms located in the western Oromia regional state could be mentioned, albeit the intervention is quite insignificant as compared to the demand of crossbreds in the area. Survey in urban and peri-urban areas of seven major towns in Oromia (Ulfina et al., 2013) revealed high demands for dairy and dairy *Corresponding author. E-mail: chmerera@gmail.com, r.ulfinaa@yahoo.com. products in the areas. As could be witnessed from most of developing countries, the improvement brought by crossbreeding programme is significant in milk production, especially when accompanied with better management levels in terms of nutrition and health care. Artificial insemination (AI) has been utilized as the best option to enhance the cattle genetic improvement program though the overall success of the programme is very low. The most important constraints associated with AI as described by Desalegn et al. (2009) were lack of structural linkage between AI center and service giving units, absence of collaboration and regular communication between national artificial insemination center (NAIC) and stakeholders, lack of breeding policy and herd recording system, inadequate resource in terms of inputs and facilities, absence of incentives and rewards to motivate AI technicians. In addition lack of disposal method/mechanism for male calves at farm level has been reported as one of the main constraints in improving the dairy farm profitability. Therefore the current study was designed to develop strategies in culling of dairy bulls and to boost the benefits of dairy sector which ultimately resulted to improved livelihoods of dairy farmers.
MATERIALS AND METHODS

Description of the study area
The study was conducted at Bako Agricultural Research Center (BARC), western Oromia, Ethiopia. The center is located at an altitude of 1650 m above sea level (asl), at a distance of 250 km west of the capital, Addis Ababa. The mean annual rainfall of the area is 1200 mm with bimodal distribution, about 80% of which received from May to September, and the rest 20% during November to January. The area has a mean relative humidity of 59% and means minimum and maximum temperatures of 13.5 and 27°C, respectively.
Animals and management
Horro cattle breed is a multipurpose medium sized breed kept for multi-purpose (draught, beef and milk production). Improvement of the breed for milk production has been underway for decades at BARC. 50% crossbreds were recommended and have been distributed to western Oromia dairy farmers under different projects for the main objective of demonstration and popularization of these cross breed cows and other dairy related improved management practices for the ultimate enhancement of income of smallholder farmers. The crossbred bulls produced as by product of dairy farm were used for the study.
Fifty Horro-Friesian crossbred bulls ranging in age from 12 to 48 months were grouped into three age groups (G1=12-24, G2=25-36 and G3= 37-48 months). Bulls in each age group were fed on Rhodes grass and supplemented with recommended level of concentrate, 3.5 kg/head/day). The composition of the concentrate was composed of 49.5% noug cake, 49.5% maize grain and1% salt. The animals were kept in individual feeding pen for the entire finishing period of 90 and 15 days of adaptation period. Water was provided twice a day and all animals were drenched and sprayed against internal and external parasites before the start of the experiment. Data on daily feed intake and live body weight of the bulls were recorded fortnightly during the experimental period.
Statistical analysis
The data was analyzed using the general linear model of statistical analysis system (SAS, 2000) software. For the analysis treatment was considered as independent variables whereas final body weight, daily weight gain and feed intake were used as dependent variables.
Economic analysis
Economic analysis was conducted from the market price assessment of three local live animal dealers who made initial and final price estimation. The average price was used for economic analysis. The economic analysis was made using partial budget, dominance and marginal rate of return analysis. In this analysis, the prices of bulls, maize grain, noug cake and salt were considered. Noug cake and maize price were taken as an average of five years market price. Besides, the stability of this recommendation was supplemented by sensitivity analysis by varying the prices of inputs. Table 1 depicts the least square means of initial live weight, final weight, total weight gain and average daily body weight gain of Horro-Friesian bulls. The result showed higher average daily gain for the first 30 to 60 days of the fattening period for the older age group. But the differences between the three age groups were statistically not significant (p>0.05). Though the total weight gain (85.95.91 kg) was higher for the older age groups, the gain was at decreasing rate from 30 days of the fattening period on wards but for the lower and medium age groups the rate of gain was at increasing rate up to 60 days and increases at decreasing rate then after (Figure 1 ). This could be explained by the phenomenon of compensatory growth which took place during the first period of the finishing period. This result is in agreement with Tesfaye (1999) and Michalak et al. (1980) who reported that older or heavier animals could gain more on fattening and provide more benefit than the younger animals and the average daily gain decreases as the days of feeding increases with the age of the animals.
RESULTS AND DISCUSSION
Fattening performance
The overall average daily weight gain for the three groups (G1=954.70.07 g, G2=921.10.07 g and G3=999.40.07 g) were almost similar to the available literature (O`Donovan et al., 1980) for Boran (0.97 kg) and Horro (0.85 kg) dam crosses. The implication for the non significant differences either in total weight gain or in daily weight gain among different age groups clearly indicates that better benefits could be obtained by finishing at early age. Since price of livestock in the study area is not determined by final weight per se, it was found more meaningful to evaluate the net benefit of such practices after actual disposal of the animal.
Feed intake of Horro-Friesian bulls
The study showed that higher feed intake for older age group while feed conversion efficiency was higher for lower age group but the differences were not significant (p>0.05). Tesfaye and Abule (1991) also reported that younger animals were more efficient in utilizing feed for body weight gain than the older one. Tables 2 and 3 revealed that albeit the older age group (G3) had higher net benefit of 2952.20 Birr/head followed by G2 and G1 (Birr 2748.62 and 2681.37, respectively). But the difference in net benefit was statistically not significant (p>0.05). Even though it is evident from this result that one can go for the treatment (G3, older groups) which gives higher than minimum acceptable return (50%), this can only be advised when the animals are obtained from the market. Since the aim of this study was to design an appropriate culling mechanism for on farm surplus dairy bulls which could boost the income of the farmers, it is more beneficial to go for younger group since keeping undesired bulls on the farm costs extra money, time and space. So the strategy in culling crossbred bulls from dairy farm should be at early age and as the same time should be fed/fattened before marketing as it proves additional benefit for the farmer.
Economic evaluation
Perusal of
Conclusion
To strategize the culling mechanism of excess/undesirable dairy bulls from dairy farm, study was conducted using three age groups of Horro-Friesian crossbred bulls under the same feeding management. Albeit the total weight gain and average daily weight gain was higher for the older age groups, statistical comparison showed that there was no additional benefit to keep the bulls to that age for culling. Hence, it is apparent from the study that these undesirable crossbred bulls should be culled as early as possible. It is also noted that these excess dairy bulls should be finished Changes greater than the indicated figure are acceptable; 2 Changes less than the indicated figure are acceptable; Data: Maize field price =3.5Birr/kg; Noug cake price = 3.0 Birr/kg; Salt = 1.5 Birr/kg; Weight down adjusted to: 1%. before disposal to boost the benefit of dairy farmers from dairy enterprise.
